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Supplementary Methods
MALDI TOF spectrometry
In-gel digestion: Gel bands were transferred to pre-digested tubes and 100 µL 0.01M DTT/0.1M Tris, pH 8.5 was added. The tube was placed in a heating block at 55° for 2h. After cooling the tube to room temperature, the liquid was removed and replaced with 100 µL 0.03M iodoacetamide/0.1M Tris, pH 8.5. This was allowed to react for 30 min. in the dark after which the liquid was removed and the gel was washed as described below. Gel bands were prepared for digestion by washing twice with 200 µL 0.05M Tris, pH 8.5/ 30% acetonitrile for 20 minutes with shaking, and once with 100 µL acetonitrile for several minutes until the gel was opaque white. After removing the acetonitrile, the gel pieces were dried for 20-30 min. in a Speed-Vac concentrator. Gels were digested by adding 0.10 µL modified trypsin (sequencing grade, Roche Molecular Biochemicals, Indianapolis, IN) in 50 µL 0.025M Tris, pH 8.5, or enough volume to completely hydrate the gel. The tubes were placed in a heating block at 32° and left overnight.
Peptides were extracted with 2X 50 µL 50% acetonitrile/2% TFA and the combined extracts were dried in a Speed-Vac concentrator.
MALDI-MS Analysis: Matrix solution was prepared by making a 10 mg/mL solution of 4-hydroxy-α-cyanocinnamic acid in 50% acetonitrile/ 0.1% TFA and adding two internal standards, angiotensin and ACTH 7-38 peptide, to the matrix solution. The final concentration of standards was 193 fmole/µL angiotensin and 340 fmole/µL ACTH. The dried digest was dissolved in 3 µL matrix/standard solution and 0.5 µL was spotted onto the sample plate. When the spot was completely dried, it was washed twice with water. MALDI mass spectrometric analysis was performed on the digest using an Applied Biosystems Voyager DE Pro mass spectrometer in the reflector mode. which the mass of the highest peak matched the mass of one of the five different experimentallyobserved modes were included in further analysis. Based on this analysis, the 13 C incorporation resulting in the best correlation (R 2 =0.3461, p<0.0001) was at 84% for 15 N and 84% for 13 C, with a corresponding experimental mode at mass 884.5. The distributions for which the mass of the highest peak matched the 884.5 mode corresponded to a range of 13 C incorporation of 83-87%.
Hence, the percentage incorporation of the double labeled OD was estimated to be 85 ± 2% for 13 C given a 85 ± 4% incorporation for 15 N outer domain. 15 N enrichment levels at which the mass of the highest-intensity computed peak matched the mass (852.5) of the highest-intensity M/S peak. The best correlation was observed at an enrichment level of 87%. # Shown are only 15 N enrichment levels at which the mass of the highest-intensity computed peak matched the mass (1358.6) of the highest-intensity M/S peak. The best correlation was observed at an enrichment level of 74%. (Hansen et al. 1992) 2 (Lustbader et al. 1996) 3 (Shindo et al. 2000) 4 (Werner et al. 2008) S-6 for purification are shown in green.
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R2gp120
-MRVKGIRRNYQHWWGWGTMLLGLLMICSATEKLWVTVYYGVPVWKEATTTLFCASDAKA 60 R2gp120 MRVKGIRRNYQHWWGWGTMLLGLLMICSATEKLWVTVYYGVPVWKEATTTLFCASDAKA 60
-----------------RPVVSTQLLLNGSLAEEEVVIRSENFTNCAKTIIVQLREPVKI *********************** ***: ********. .*:* V3 R2gp120 NCSRPNNNTRKSIPMGPGRAFYTTGQ-IIGDIRQAHCNISKTNWTNALKQVVEKLGEQFN 354 R2OD4.1 NCSRPNNNTR-------GRR---------GDIRQAHCNISKTNWTNALKQVVEKLGEQFN **:******* * *::********:::*.*:***:..** ***.
KTK-IVFTNSSGGDPEIVTHSFNCAGEFFYCNTTQLFDSIWNSENGTWNITRGLNNTGRN 411 R2OD4.1 KTK-IVFTQSSGGDPEIVTHSFNCAGEFTYCNTTQLFDSIWNSENGTWNITRGLNNTGRN :.* *:*.:***************.*** ***:****:* * . .**. * *** . R2gp120 DTITLPCRIKQIINRWQEVGKAMYAPPIKGNISCSSNITGLLLTRDGGKDDNSRDGNETF 468 R2OD4.1 DTITLPCRIK-----------GSGAPPIKGNISCSSNITGLLLTRDCGKDDNSRDGNETF ********** . ****.*:* ************* * **.: .* * .
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